Eating behaviour depends partly on food preference, which is itself determined by different types of emotions. Among the emotions generated by food, disgust with red meat is common in women and can lead to reduced meat consumption. We tested the hypothesis that low meat intake is related to different negative emotions towards meat but does not affect the emotions expressed towards other food categories. Food intake of sixty women was followed throughout each day for 1 week and allowed us to assign women to two groups (low v. high meat-eating women). They were then invited to assess the intensity of twenty-six emotions described by words and induced by thirty food pictures. We determined the number of necessary dimensions to describe the space created by the twenty-six words. The results showed differences in emotions between the low and high meat-eating women. As expected, there were overall differences in the emotions generated by the thirty food pictures. Six clusters of emotions were necessary and sufficient to summarise the emotional space. These dimensions were described by 'disappointment', 'satisfaction', 'guilt', 'doubt', 'amused' and 'indifference'. As expected, the low meat-eating women felt more 'disappointment', 'indifference' and less 'satisfaction' towards meat than did the high meat-eating women. However, the low meat-eating women also stated other negative emotions such as 'doubt' towards some starchy foods. The only foods that they liked more than high meat-eating women were pears and French beans. In conclusion, low meat consumption was associated with specific negative emotions regarding meat and other foods.
A previous nutrition study showed that about 25 % of French women are Fe deficient (Galan et al. 1998) . This deficiency is due to an Fe intake lower than the minimum requirement. Several studies have shown that women ingest smaller quantities of Fe than men (Ortega et al. 1998) . This coincides with the fact that meat consumption also tends to be higher in men (Ortega et al. 1998; Rousset et al. 2003) . Indeed, meat and meat products are important sources of Fe, especially haeme Fe, which is easier to absorb than non-haeme Fe found in plants (Hulten et al. 1995; Shaw et al. 1995) . However, Mooney & Walbourn (2001) showed that meat was the most commonly avoided food in female students. Thus, about half of the female students surveyed reported avoiding meat, and were four times more likely to avoid meat than vegetables. Even though women might have negative attitudes towards meat and red meat, in particular, and avoid consuming it, meat is well adapted for their needs because it is Fe-rich and they have high requirements in this micronutrient (16 mg/d).
The physical characteristics of food are important for determining the hedonic response (Kubberod et al. 2002) . In the case of meat, tenderness is the main sensory criterion of acceptance within a species such as beef (Chambers & Bowers, 1993) . Conversely, beef toughness is well known to raise objections.
However, when comparing meat of different species, appearance and colour (white and red) become important factors in discriminating consumer liking. Red meat colour, in particular, arouses strong emotion, depending on consumer gender. Men feel hedonic pleasure in seeing and eating red meat while women experience discomfort. The main reason reported by women for this is that the sight of blood is perceived as repulsive (Kenyon & Barker, 1998; Kubberod et al. 2002) . Gregory (1997) and Guzman & Kjaernes (1998) have claimed that white meat such as chicken is less likely to be associated with blood or a living animal due to its white appearance and therefore is preferred to red meat. Worsley & Skrzypiec (1998) and Lea & Worsley (2001 , 2002 have shown not only the influence of pleasant feelings but also of beliefs on red meat consumption. Thus, the best predictor of the frequency of meat intake is the pleasant feelings experienced by young consumers. Conversely, negative beliefs towards meat decrease meat consumption. When red meat is thought to be fatty and unhealthy, consumers reduce or stop their meat consumption (Holm & Mohl, 2000; Lea & Worsley, 2001) . Likewise, in the case of seafood, Olsen (1999) showed that attitudes towards eating this food, measured by endorsement of taste, explained the variation in the frequency of seafood consumption better than health considerations or perceived convenience. Finally, certain attitudes towards meat as well as other objects are important determinants of behaviour. Psychological studies have shown that the consistency between attitude and behaviour is stronger when the subject has had direct experience with the object of specific attitudes (Regan & Fazio, 1977; Fazio & Zanna, 1981) . Furthermore, the affective more than the cognitive component of the attitude is related to hedonic behaviour (Millar & Tesser, 1986 , 1992 . For example, meat-liking influences eating behaviour more than knowledge of meat-related nutritional and health characteristics.
The affective component of attitudes refers to emotions generated by a specific object or event. Emotions involve a set of interacting components and are commonly treated as a multifaceted phenomenon consisting of components such as behavioural reactions (action tendency), expressive reactions (facial expressions), physiological reactions (pulse rate, blood pressure) and subjective feelings. Moreover, each emotion is characterised by its valence and intensity. The valence is the hedonic quality of experience and deals with positive or negative evaluations of the emotion. Intensity is the magnitude (weak v. strong) of emotional perception. Because emotions are internal states that cannot be directly measured, many studies have used words that an individual uses to label his or her emotional states (Ekman et al. 1983; Russell, 1991; Baars, 1994; Scherer, 1998 Scherer, , 2005 Searle, 1998; Cabanac, 2002; Niedenthal et al. 2004) .
The process consisting of labelling emotions is typical of man and exceeds physiological reaction. This process involves cognition and represents an active rather than a reactive role of the individual concerned (Leyens et al. 2000) . In fact, feelings are the subjective experience of present or remembered emotional excitation, often conscious and communicated by words or emotional expressions. Feelings are exclusively studied by verbal labels (Scherer, 1998) . Recently, Niedenthal et al. (2004) developed a large database on the French emotion lexicon in order to facilitate future research. Thus, 237 words denoting emotional states were translated into French from an initial list of Italian words used by Zammuner (1998) . In the present study, valence and intensity for each emotion were assessed. Subjects determined that 'to like' has a positive valence while 'deception' has a negative valence. Among words with a positive valence, 'enchantment' has a higher intensity than 'interest'. In a previous study (Juillard, 2003 ; V Deiss, E Juillard, S Droit-Volet & S Rousset, unpublished results), twenty-six emotional words were selected from the 237-word list to describe women's and men's emotions towards thirty different pictures of foods including vegetables, cheese, fruits, cereals, red and white meat, seafood, eggs and snacks (SU.VI. MAX, 1994) . The results showed that there were differences in emotional responses to foods; high disgust and uneasiness towards offal such as kidney, tongue, black pudding, and great pleasure towards fish, pasta, chocolate and tarts. Understanding specific emotions towards nutrient-rich food in populations at risk of nutrient deficiency should help nutritionists and food companies to create and/or to propose specific liked food products, or to inform the population about the beneficial effects of consuming certain foods to avoid deficiency.
The aim of the present study was first to determine emotions associated with food pictures in young women, to categorise their emotional words, and to link their level of meat consumption to emotions produced by thirty different food pictures. Positive emotions towards meat products were expected to be related to higher meat consumption. Conversely, it was assumed that negative emotions would be more closely associated with meat products in low meat-eating women. Moreover, we hypothesised that low meat-eating women might transfer their positive emotions to other food products.
Methods

Participants
In January 2003, a convenience sample was recruited in Clermont-Ferrand, France, using advertising in the press (the local newspaper, La Montagne, Info Magazine, FR3 TV) and displays in stores (supermarkets). The advertisement invited women between 20 and 40 years of age to participate in a survey dealing with eating habits. Suitable subjects for age and availability were selected among the women who had replied by telephone; 86 % of them actually agreed to complete the dietary survey and to assess food pictures. Sixty women with a mean age 29 (SD 6) years participated in the survey. They were not receiving medical treatment for any progressive illness.
Experimental design
Dietary survey. The consumption of foods at each meal was assessed by a questionnaire during seven consecutive days in winter 2003. The questionnaire, which was accompanied by instructions for completing it, comprised six headings, subdivided into several sub-headings: breakfast (beverages, bread, dairy products, jam or honey spread, sugar, other foods); a snack in the morning (beverage, sugar, biscuits or cakes, chocolate, other foods); lunch (aperitif, starter, sandwich, eggs, fish or sea food, meat, offal, ready-made meal, vegetable, pulses, starchy foods, potato, sauce, dairy products, dessert, bread, beverage, sugar, other foods); snack in the afternoon (same items as the morning snack); dinner (same as lunch); snack in the evening (same as the morning snack).
The quantities of each food were assessed by the subjects themselves from photographic standards, specifically designed, validated and used in a large French epidemiological study (Guinot et al. 2001) . All participants were contacted after having received the questionnaire and before beginning the study to make sure that they did not encounter any difficulty in completing it. Fe intakes from meat were determined by using EPIBASE, version 1·1 H (1999). Participants were assigned to two groups on the basis of average meat consumption (1·6 mg meat Fe/d); low meat-eating and high meat-eating women.
Emotional assessment of food pictures. In our experiment, thirty pictures (A5 standard) were used, all taken from a specific book (SU.VI. MAX, 1994) . Pictures consisted of vegetables (salad, French beans, potatoes, cauliflower, spinach), cheeses (Camembert, Roquefort), fruits (pears, bananas), starchy foods (bread, rice, pasta, pizza), sweets (fruit tarts, chocolate, pound cake, cream cake, i.e. cake having layers held together by a sweet filling and covered with frosting), red meat (roast beef, minced meat), white meat (turkey, rabbit, pork chop), fish (fillet, sea food), offal (tongue, kidneys, black pudding), eggs (omelette), processed pork (dry sausage) and pan bagnat (sandwich with tomato, egg, lettuce and tuna fish, commonly eaten in France).
The twenty-six key words for emotions towards foods were selected from the database of Niedenthal et al. (2004) that includes 237 emotional French words applied to any event that had been evaluated for its emotional prototypicality on the basis of different indicators including valence and intensity of emotional state (Juillard, 2003 ; V Deiss, E Juillard, S DroitVolet & S Rousset, unpublished results). In a pre-test, participants (different from the present study) were first asked to judge the relevance of each of the 237 emotional words to describe their emotions for food consumption, regardless of the food. Only words quoted by at least 50 % of the participants were selected. Seventy words met this criterion. Among those words, only twenty-six were statistically discriminant and not redundant (Juillard, 2003 ; V Deiss, E Juillard, S Droit-Volet & S Rousset, unpublished results). Among these words, there were thirteen words with a positive valence: 'to like'; 'content'; 'vigilant'; 'pleasure'; 'thrilled'; 'rejoicing'; 'satisfaction'; 'surprise'; 'serene'; 'amused'; 'delight'; 'pride'; 'interest'. There were thirteen other words with a negative valence: 'disgust'; 'hesitation'; 'indifference'; 'guilt'; 'uneasiness'; 'nostalgia'; 'impatience'; 'doubt'; 'frustration'; 'embarrassment'; 'disappointment'; 'lassitude'; 'regret'.
Each woman was presented with each of the thirty food pictures, in random order. Participants took part in two testing sessions at the laboratory, each between 11·00 hours and 14·00 hours or between 18·00 hours and 08·00 hours. Each woman assessed the intensity of twenty-six emotional words that were aroused by thirty food pictures at two different times, at a 1-week interval. Women were instructed to imagine actually having the food in front of them and being invited to consume it. This imagery task has been shown to successfully arouse emotions (Smith & Lazarus, 1993; Scherer, 1998) . They then had to mark the intensity of each emotional word on a fivepoint scale ('0', I do not feel this emotion; '1', I feel it a little; '2', I feel it moderately; '3', I feel it a lot; '4', I feel it very strongly).
Statistical treatments
The present study generated 3600 observations (sixty participants; thirty pictures; two replicates). A multiple ANOVA (MANOVA) was first carried out on these observations to test the picture effect on all the participants. The MANOVA model was a two-way mixed model (picture and subject) in which the subject was declared as a random effect. A canonical variate analysis (CVA) showed the direction of emotional vectors, which contribute to the construct of the two main discriminant axes and the location of food, limited by their 90 % confidence ellipse on a plot. A likelihood ratio test determined the number of necessary and significant dimensions to show the major part of this discriminant emotional space. A clustering algorithm of variables was then used to classify the twenty-six emotional words into the number of clusters determined by the likelihood ratio test. For each cluster of words, a representative was chosen in order to maximise the correlation coefficient between itself and the average of the words from that cluster. The means of emotional variables within each cluster were then computed and identified by the variable which best represented the cluster as the 'mean emotional variables'. A principal component analysis (PCA) computed on the covariance matrix was carried out with the differences in the mean emotional variables between the low and high meat-eating women. This analysis showed the directions of emotional vectors which best discriminated the two types of participants. Thus, the longer an arrow variable, the more discriminant the word was. PCA also showed the location of food products in this emotional space. A virtual product identified by a diamond symbol on the map with null coordinates for each mean emotional variable was superimposed on the PCA plot to show the location for which no difference was detected between low and high meat-eating women. Thus, the orthogonal projection of this point on the emotional vector discriminated the food into two groups; foods arousing more emotion in low or in high meateating women. In other words, when the orthogonal projection of a food picture on an arrow variable was located in the vector direction and well in front of the diamond projection, low meateating women felt more emotion towards that food. Finally, for each food product, a t test was performed to determine the effect of the group (low v. high meat-eating women) on the mean emotional variables.
Computation was done with the SAS system (SAS Institute Inc., 1998). The MANOVA and CVA were obtained using the GLM procedure with the MANOVA statement and the CANO-NICAL option. The variable clustering algorithm used was given by the VARCLUS procedure with the CENTROID option. The PCA was computed using the PRINCOMP procedure. The graphs from the CVA and PCA were plotted using specific SAS macros developed at the Institut National de la Recherche Agronomique (Dijon, France).
Results
Diet and social characteristics
Participants consumed meat with a mean frequency of six times per week. The total Fe intake varied between 6·2 and 19·3 mg/d and the mean was 10·8 mg/d. Since the recommended allowance is 16 mg Fe/d, 96 % of the participants had a lower intake than the French recommendations. Moreover, Fe intake from meat varied from 0 to 9·6 mg/d. Thus, thirty women had an intake lower than 1·6 mg/d (low meat-eating group) and thirty women had an intake higher than 1·6 mg/d (high meat-eating group). The meat consumption frequency among women in the high meat-eating group was double that of those in the low meateating group (7·2 v. 3·6; Table 1 ). However, Fe and energy intakes were similar in both groups (P¼0·25; P¼ 0·84). The energy intake was in accordance with the recommended allowances of 7530 kJ (1800 kcal)/d (Table 1) . The low meat-eating women tended to have a higher energy intake from sweets (P¼0·06) and vegetables (P¼0·13) while the high meat-eating women consumed more energy from meat products (P, 0·0001) and processed pork (P¼0·002; Table 1 ).
The mean height of the subjects was 1·64 m. Their mean weight was 57·0 kg. The BMI was 21·1 kg/m 2 . Of the young women, 8 % were overweight (BMI . 25 kg/m 2 ) while 13 % were underweight (BMI , 18·5 kg/m 2 ). No differences in height, weight and BMI distinguished the two groups of participants. Weight varied from 42 to 76 kg in low meat-eating women and from 40 to 70 kg in high meat-eating women. BMI ranged from 15·6 to 27·3 kg/m 2 in the low meat-eating group, and 17·0 to 26·2 kg/m 2 in the high meat-eating group. The participant sample was composed of students (37 %), business employees (20 %), office workers (18 %), managers (11 %), artisans (4 %), unemployed (4 %) and homemakers (6 %). There was no difference in the participants' occupations between the two groups.
How food products were discriminated by emotions MANOVA showed that there were overall significant differences in the emotions generated by the thirty food pictures (P, 0·0001). The emotional terms that best discriminated the food pictures were: 'disgust'; 'to like'; 'pleasure'; 'guilt'; 'uneasiness'; 'vigilant'; 'content'; 'doubt'; 'satisfaction'; 'delight'. Nevertheless, all the terms were significant (P,0·0001; Table 2 ). The emotions felt towards these food products with the greatest intensity were 'to like'; 'pleasure'; 'content'; 'serene'; 'thrilled'; 'satisfaction'; 'delight'; 'rejoicing'; 'interest'. Thus, emotions towards food consumption were mainly positive. However, in the present study, the intensity of emotions was moderate since the mean score was never higher than '2' except for the emotional word 'to like'. However, as we can see in Table 3 , differences in emotional intensity between food products were high, as shown by three examples: 'to like'; 'disgust'; 'guilt'.
These differences in the emotions generated by the thirty food pictures were shown on the main plot of the CVA (Fig. 1) . The first two axes explained 64 % of the variance. The first discriminant axis shows a contrast between 'disgust', 'disappointment', 'doubt', 'uneasiness', 'vigilant', 'embarrassment' and 'serene', 'interest', 'to like', 'satisfaction', 'content', 'thrilled' and 'pleasure'. The second axis was mainly explained by 'guilt' and, to a lesser extent, by 'amused'. The confidence ellipses around picture means showed the variability of emotions reported by the participants. When the confidence ellipses did not overlap, emotions towards food pictures were different. The location of food on this mapping shows that participants were disgusted by offal such as kidneys, tongue and black pudding. Disgust was a strong negative emotion aroused first by kidneys (2·5) and second by tongue and black pudding (2·1 and 1·9; Table 3 ). Disgust for beef and other meats was low (1·3). Potato, salad, bread, French beans, rice, pasta and fish aroused the lowest level of intensity of disgust (0·1). Conversely, participants liked chocolate, pasta, tarts, salad, fish, bread, pizza and potatoes ( Fig. 1 and Table 3 ). Their mean scores of 'to like' were higher than 2·5. Obviously, the participants did not like offal very much. Thus, the scores for kidneys, tongue and black pudding were low (between 0·6 and 1·0; Table 3 ). The least liked foods after offal were red meats followed by white meats. Spinach, 
the least popular vegetable, was ranked near meat products. Other vegetables, both cheeses, both fruits, eggs, both cakes, rice, dry sausage and seafood obtained intermediate scores.
Guilt was the second most important category of negative emotion, independent of 'disgust'. However, its mean score was low; 0·4 (Table 2) . First, cream cake and chocolate followed by fruit tart, pound cake, dry sausage and pizza evoked guilt (Table 3) . Conversely, participants felt relatively little guilt about eating meat. Finally, salad, pears, French beans, cauliflower, fish and spinach caused no guilt. These food products were perceived with neutral or positive emotions such as 'to like'.
Discriminant power of the emotional words and dimensionality of the emotional space
The likelihood ratio test determined that a six-dimension emotional space was sufficient to differentiate between these pictures. The dimensions necessary to discriminate between the food pictures were described by 'disappointment', 'satisfaction', 'nostalgia', 'doubt', 'amused' and 'indifference'. Each of these words were best correlated with the average of the words from clusters 1, 2, 3, 4, 5 and 6 (Table 4) . However, in the case of 'nostalgia', we preferred 'guilt' as representative of this dimension because this word was seven times more discriminant than 'nostalgia' (Table  2) and because the correlation coefficients between those words and the average of those two words were similar (0·76 and 0·80, respectively).
The negative emotions were scattered into four different clusters while positive emotions were found in only two clusters. Thus, negative emotional words were more variable than positive emotions because they expressed emotions as different as 'disappointment', 'guilt', 'doubt' and 'indifference'. In regards to negative emotions, the first cluster, 'disappointment', was composed of five words with 'disgust' being the most discriminant word ( Table 2 ). The second negative cluster, 'guilt', contained 'nostalgia' and 'guilt'. The last word dealt with a strong negative emotion. The third one, 'doubt', contained four words, and 'uneasiness' was the strongest negative word among them. 'Indifference' and 'lassitude' composed the last cluster of negative emotions. Those last two words were less discriminant than most of the others. In regards to positive emotions, 'satisfaction' was the first representative of positive emotions and was expressed by 'to like', 'pleasure', 'content' and 'delight'. Among those words, 'to like' best discriminated food pictures (Table 2 ). The second positive representative was 'amused' that means 'to have fun' with a touch of 'astonishment' and 'pride'. However, this last cluster was less discriminating than that of 'satisfaction'.
Difference in disgust and liking between low and high meateating women Fig. 2 showed the most significant differences in scores of disgust and 'to like' towards the thirty food pictures given by low and high meat-eating women. Differences in disgust between low and high meat-eating women were evident for the offal, red and white meats, dry sausage, spinach and pasta that were more unpopular for the low meat-eating women. Only pears aroused less disgust in low as compared with high meat-eating women. As regards positive emotions, high meat-eating women liked kidneys and red meats more than the other women (Fig. 2) , whereas low meat-eating women significantly preferred pears and French beans. Participants in both groups expressed a similar degree of liking for the other foods such as cheese, vegetables, fish, eggs, pastries or starchy foods. Differences in the other emotional words between both groups are described earlier.
Difference in mean emotional variables between low and high meat-eating women
The overall disagreements between both groups were shown on the PCA plot carried out with the mean differences of the six mean emotional variables between the low and high meateating women (Fig. 3) . The first axis accounts for 81 % of the variance and shows the main source of disagreement between the two groups. On this axis, 'indifference' and 'disappointment' were opposed to 'satisfaction'. The second axis accounts for a lower percentage of variance (7 %) than the first axis and is mainly explained by 'guilt' and 'doubt'. Red meats, roast beef and minced meat located on the right-hand side aroused much more 'disappointment' in low than in high meat-eating women ( Fig. 3 and Table 5 ). Conversely, pears, banana, fruit tart and French beans on the left-hand side aroused less 'disappointment' in low than in high meat-eating women. 'Indifference' was also . Differences in mean (DIM) emotional variables between low and high meat-eating women. A virtual product identified by a symbol (V) on the map with null coordinates for each mean emotional variable was superimposed on the principal component analysis plot to show the location for which no difference was detected between low and high meat-eating women. Thus, the orthogonal projection of this point on the emotional vector discriminated the food into two groups. In other words, when the orthogonal projection of a food picture on an arrow variable is located in the vector direction and well in front of the diamond projection, low meat-eating women felt more emotion towards that food. strongly felt for red meats, tongue and rabbit, but weakly for cauliflower and potato in low meat-eating women ( Fig. 3 and Table 5 ). Not only red meats (roast beef, minced meat and pork chop) and white meats (turkey and rabbit) but also pizza and pasta aroused more doubt in this last group. However, some food products aroused more positive emotions in low than in high meat-eating women. Thus, pears and French beans gave more satisfaction, and potatoes and Camembert amused the low more than the high meat-eating women. Red meats, kidney, dry sausage and black pudding mainly gave more satisfaction to the high meat-eating women (Table 5) .
Discussion
The present study showed that, first, women generally felt more positive than negative emotions towards foods. Second, negative emotions were represented by more different words than positive ones since four and two dimensions sustained them, respectively. Third, the low meat-eating women generally felt more 'disappointment', 'indifference' and 'doubt' towards not only red meats but other food products as well such as white meats, dry sausage, tongue, pan bagnat, pasta, potatoes and pizza, suggesting a negative attitude towards meat products and some starchy foods. Emotion has often been considered as a physiological reaction to a specific stimulus. However, emotion cannot be confined to the consequences of physiological reactions, as suggested by recent cognitive theories. As stated by Schachter & Singer (1962) and Cacioppo et al. (1993) , physiological changes are not differentiated enough to account for variation in emotional states that can be labelled by verbal expressions. In the present study, analysis of emotional words associated with food products showed that not only 'disgust' or 'liking' are key words but more complex emotions such as 'uneasiness ', 'guilt', 'doubt', 'embarrassment', 'disappointment', 'vigilant', 'satisfaction', 'delight', 'serene', 'interest', 'content' and 'lassitude', as well. These words, used to express subjective states, revealed that emotion linked to food intake was not just aroused by physiological reactions but also by cognitions. These cognitions are the result of the subjects' previous experience with objects or situations. In the present study, that previous experience probably played an important part since we asked participants to imagine eating the food shown on a picture.
Furthermore, emotion depends on the meaning given to an event or a stimulus by an evaluation process. The emotional evaluation is either positive (pleasant) or negative (unpleasant) and with a low or high intensity (Lazarus, 1991; Scherer, 1998) . The results of the present study reveal the importance of these subjective states linked to the evaluation of food products. In general, the participants expressed positive emotions towards food except offal and, to a lesser extent, red meats. Positive emotions towards foods were associated with the pleasure of eating which was elicited by foods such as chocolate, pasta, tarts, salad, fish, bread, pizza and potatoes. The present study showed that although less strong, negative emotions towards food were more diversified than positive emotions. Among the twenty-six words related to emotions elicited by food, the participants used 'disappointment' (associated with disgust, embarrassment, regret and frustration), 'doubt' (associated with uneasiness, vigilant and hesitation), 'guilt' (associated with nostalgia) and 'indifference' (associated with lassitude) to characterise the negative features of food. In contrast, the positive words were only 'satisfaction' and 'amused'. These negative concepts might help to explain food choice in terms of avoidance in women. Thus, 'disappointment' and 'guilt' differentiated well between food pictures, as well as between low and high meateating women, as we discuss later. As expected, offal and red meats were the most unpopular food products and aroused the most disappointment among the participants. Different causes of 'disappointment' for food should be advanced. As suggested earlier, not just appearance but other sensory components of food as well such as taste, texture or odour play an important part in preference. Kenyon & Barker (1998) and Kubberod et al. (2002) showed that the sight of blood or the red colour of meat products evokes images of animal death and induces disgust in women. Consequently, disgust should be related to cruelty refusal. It is also caused by a variety of political concerns and moral beliefs that constitute the basis of moral vegetarianism. This type of belief often induces strict avoidance of all meats (Rozin et al. 1997) . Because meat is often considered as unhealthy, meat avoidance for health reasons should be the second ground for rejection (health vegetarianism). Moreover, Fessler et al. (2003) determined a third ground for meat avoidance that is induced by meat taste. Meat consumption was higher in meat-taste avoiders than in meat-health avoiders. The lowest intake was associated with the ethical and environmental meat avoiders. These three categories of meat avoiders did not differ from one another on overall disgust sensitivity. Unlike the results of the study by Fessler et al. (2003) there was an overall difference in disgust towards meat products between high and low meat-eating women in the present study. High meat-eating women were generally less disgusted by meats than low meat-eating women. This difference in results could be explained either by the difference in meat consumption frequency in both studies or by the test differences between the two studies. Meat consumption in the strongest meat-avoider group was 6·6 servings per week in the former study whereas it was 3·6 in the latter study. Meat consumption in the weakest meat-avoider group was 11·8 servings per week in the first study and 7·2 in the second study. Meat avoidance might not be strong enough (6·6 servings/d) in the participants in the Fessler et al. (2003) study to be related to real meat disgust. Another hypothesis is that the emotional test in the present study should be more directly linked to meat consumption than to the general disgust sensitivity test (Haidt et al. 1994) .
The present study also showed that 'disappointment' and 'disgust' for red meats was higher than that for white meats, and higher in low meat than in high meat-eating women. Thus, the low meat-eating women liked meat less in general. Furthermore and surprisingly enough, negative emotions were not limited to meat products in the low meat-eating women. They were also 'disappointed' by and had 'doubts' about other food products such as pasta and pizza. Surprisingly, low meat-eating women liked only two more foods; pears and French beans. Thus, overall eating pleasure might have been lower in women who consumed few meat products, since negative emotions were strongly felt, not only for meat products but also for other food products. Contrary to our expectations, the low meat-eating women did not compensate for their 'disappointment' with meat products by a stronger liking for other food products except pears and French beans.
The 'doubt' for foods such as pasta or pizza could be explained by their reputation for making individuals gain weight. Knowledge of food nutrient content, even if it is false, can alter emotions towards food. Macht et al. (2003) observed that negative emotions occurred more frequently when the energy content of the foods increased. The higher the energy content of the food, the more 'unhealthy' and 'dangerous' it was perceived. The tendency of individuals to view meat products as being high in energy and fat explains their rejection of these foods (Holm & Mohl, 2000; Lea & Worsley, 2001) . Moreover, these overall negative attitudes towards foods might be caused by the multitude and extensiveness of health promotion programmes that highlight slimness. The consequences of these programmes are that food and eating have become a source of stress and substantial worry among women (Stein & Nemeroff, 1995) . The pleasure of eating might be viewed as a 'vice' instead of being seen as one of life's harmless enjoyments. Moreover, women who were characterised by a high concern for controlling weight and dieting (restraint) showed higher emotional reactions to foods (Macht et al. 2003) . In the case of pathological eating disorders, volunteers reported higher levels of disgust toward foodstuffs of animal origin, as well as towards the human body. Eating disorders are associated with increased disgust specific to food and the body (Troop et al. 2002) .
Since meat is generally considered fatty and because it was consumed less by low meat-eating women, we initially assumed that their energy intake might be lower than that of other participants. However, in the present study, the energy intakes were similar in low and high meat-eating women. Since the energy intake was similar between the low and high meat-eating women in the present study, it is likely that the low meat-eating women compensated for their low meat consumption with a higher consumption of other foods. The low meat-eating women tended to have a higher energy intake from sweets and vegetables. In the present study, they showed a preference for some of these foods (fruit tart, chocolate, pound cake, pears, banana, potatoes, cauliflower, French beans). The reason for this consumption preference for fruit and vegetables might be found in the healthy image of those foods and in the association with weight loss (Oakes, 2003) . Sweets are liked for the pleasure they bring, but they also generate guilt as well as conflicts between sensory appeal for good taste and expected implication for health or body image (Olsen, 1999) . Thus, emotion towards foods is complex because some foods can be evaluated both positively and negatively at the same time. The negativity is less related to basic emotions such as pleasure or disgust than 'self-conscious' emotions such as guilt. The specificity of meat may be to arouse guilt for both its animal origin and its supposedly fatty content. However, in the present study, less guilt was felt towards meats than towards the other fatty food products; chocolate, cream cake, fruit tart, pizza and pound cake. Disgust, disappointment, doubt and indifference, more than guilt, could explain low meat consumption; the consequences of the consumption of fatty food on body weight could be the grounds for feelings of guilt.
In conclusion, the low meat-eating women, although belonging to a non-clinical population, generally felt more negative emotions towards meat products, and other food products as well, than their counterparts. This might be indicative of a problematic relationship with food and not only with meat products, although their energy intake was similar to that of high meateating women. The consequences of this general emotional state towards food are twofold. First, low meat-eating women more than high meat-eating women are at risk of Fe deficiency because of their lower consumption of haeme Fe-containing foods. Second, since women play a determinant part in food education, there is a risk that they might pass their negative emotions towards foods on to their children. From the perspective of health education, it is crucial to continue research into the emotions elicited by food and their influence on eating behaviours.
